2D gel electrophoresis (2DGE) plays an important role in proteomics. It can separate proteins effectively with their pI values and molecular weights. Proteomics researchers needed to identify interested protein spots by examining the gel. This is time -consuming and labor extensive. It is desired that the computer can analyze the proteins automatically by first detecting and quantifying the protein spots in the digitized 2DGE images. In our work, we will investigate the use of the watershed algorithm in segmenting the protein spots from the varying background. However, the watershed algorithm often produces an over-segmented result. So, we will introduce the notion of fuzzy relations to improve the segmentation result.
Background
Two-Dimensional Gel Electrophoresis (2-DE) is one of the most widely used techniques in molecular biology, used in a plethora of applications. The methods used for image processing on 2-DEdata are primarily of two types. These can roughly be characterized as derivativebased( [1] , [2] ), and watershedbased( [3] , [4] ).
Derivative-based methods are generally applied when the foreground -in our case, the spots -is of a significantly different intensity than the background -the geland when in areas far away from the border of foreground and background, the intensity is relatively uniform.
If such conditions are satisfied, a gradientbased approach will produce a modified image which consists of a uniform, low intensity everywhere but the border regions. Such filters are often represented by matrices which indicate what the modified value of a given point will be.
Examples of filters used are horizontal gradient operator, such as a secondderivative filter or a Kalman filter [2] Note that we have not addressed how to interpret the modified image, which will be covered below. In our case, however, the images require some preprocessing before such a filter can be applied, as the image is noisy (not sufficiently smooth). Image segmentation/classification and topographic object extraction are critical Bezdek [5, 6] . It is an unsupervised algorithm, based on the minimization of a fuzzy objective function, which is based on the intra-class scatter of the given data.
The algorithm performs a partition of the data into c clusters and c centers, one for each cluster, are generated. In our work we will choose the best fuzzy relation which will be able to improve the watershed algorithm for spot detection in 2D gel images. The proposed spot detection process will be implemented and tested on 15 protein gel profiles (image size: 1498 x 1544) of porcine testis. The detection results will be compared by that generated by a commercial software tool: ImageMaster.
